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•■ PRiNTED CIRCUIT BOARD' ASSEMRT.Y /.V J::!^.:^' 

Hie present inventioii relates to printed* circuit board (PCB) asscmbKes and 
pardculariy, but not exclu^jvefy, to a. system for shieldiog compoacaats from radio 
frequency interference (RFI) and more particularly to a system fer shielding surfece 
mounted-devices (SMD). 

It is well known in the design of electrical equipment to reduce the undesirable 
affects of RH by shielding components mounted on a printed circuit board (PCB) with a 
shielding can manufectured from an electrically conductive material such as beayllium 
copper. This type of shielding can has hitfaeriofore been traditionaUy mounted to a PCB 
- wirh s nm c s mounting fgglTnfr |nR<-^ ^ 

these techniques is that, once secured in posrfion on a PCB, a shielding can cannot be 
readily removed. As a consequence, the replacement or repair of devices covered by the 
shield is considerably complicated. Any subsequent redesign of a' PCB proYtdedwidi a 
shielding c^ is also cojooqpKcated and expensive. • ,. 

It is an object of the present invention to provide a system £bc allo^ving a 
component to be reieaseably mounted to a PCB. More particularly, it is an object of the 
pres^ inveotion to provide a system fer allowing a shielding can to be ranoveably 
mounted to a PCB. . • . -. 

A first aspect of Ifae present invention provides a printed circuit board (PCB) 
assembly comprising a PCB and a camponent mounted thereon, wherein the PCB and 
component are releaseably secured to one another by secuiing means; chaiBcterised in 
that said securing means comprises a resiKeatly flexible and sprung biased dip member 
secured to one of the PCB and said component; and first and second surfiwes provided on 
the other of the PCB and said component, said first, surface being arranged to cam and 
thereby resiHently flex said cKp member in a first direction against the bias of The clip 
member when . the PCB and . said component are initially pressed togeifaer duriog 
assembly, and said second ^urfeoe being arranged so as to allow said cl]p m^bcar.'to 
movci by means of saidbtks, in a second direction opjposite to said first: diieaibn when 
the. PCB and said bompdnem'are Vib^ i;Tessed togbte;; said dj^ m^^^:^^-.-. . 
latching on said secoii^; surfece so, as to provide, resistance to tlie PCB> pnd sa^^^ 
componentbeing<fisass6mbled. ' ' ■ ' . . . • Vi.V!^!^ 
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The PCB and said component may be seciared to one another so that the clip 
member is sprang biased' into abutment wife said second surfece. Furthemjorej, sadd 
second suifece may be disposed at such an angle relative to the clip menaber feat fee 
spring bias of fee clip member biases fee PCB and said component toward one anofeer 
when fee PCB and said component are in abutment wife one anofeer. 

Ideally^ the securiiig means comprises a jgirfeer resifiently flexible and sprung 
biased cKp member secured to one of fee PCB and said component, fee forfeer clip 
member being located so feat fee spring bias of fee two clip members acts generally in a 
direction opposite to each ofeer. It is particularly desirable for fee clip members to be 
located substantially opposite one anofeer so that fee sprixig bias of each clip member acts 
=gen e r^fty^'nrthtediEeetion-of^ 



secured to one of fee PCB and said component by virtue of fee or each clip member being 
cut from fee material of said PCB or component 

Furfeeraicoe^ fee or each clip member may be secured to said component, and said 
first and second surfeces may be provided on fee PCB. Said component is prefegrably a 
radio frequency iutofeitsnce shield. The first and second surfeces may be provided on a 
slijg which is originally disqrete from fee PCB and said component 

A second aspect of fee jwesent invention provides a printed circuit board (PCB) 
assembly comprising a PCB and a component mounted thereon, wherein fee PCB and 
component are releasably secured to one anofeer by securing means; characterised in that 
said securing means comprises a resiliently flexible and sprung biased clip member 
secured to one of fee PCB and said component; and at least one slug secured to fee ofeer 
of fee PCB and said component and being originally descrete from fee PCB and said 
component- TTie sloig may have a cross-section taken perpendicular to fee longitudinal 
axis Qf fee slug which is quadrilateral, pentagonal^ hexagonal:, septagonal or octagonal in 
shape. 

Embodiments of fee present invention will now be described wife, nbference to fee 
accdmpahymg drawings, in' which: 

Figure 1 is a perspective: view of a muIti-<H5mpartment shield can removeably 
secured-to.a printed chwnt board (PCB) in acKiordancc* wife'.fee present inyentip^^^ 

Figure 2 is a persp ective view of fee shield can and PCB of Figure 1 separate from 
oneaiibfeer; 



. . ■ • • • *' '"'''*■ 'p*'"''- ' .•f-«y.'f-"' • V-;?j'/. 

. : . ■ . .. . Figure 3 is a perspective view of one of the slugs shown provided . on the PCB of 
'FigitriBS i and2; ' ' ' ' ' .">v.'v. ■ y-^;.- ^.y / '{y/\. 

Figure 4 is an view of the slug shown in Fi^ire 3; 

Figure 5 is a perspective partial view of the can oif Figures 1 and 2 wherdn two 
clips for releaseably engaging two PCB slugs are illustrated; 

Figure 6 is a perspective partial view of a second can wherein two alternative clqjs . 
for releaseably engaging two PCB slxigs are illustrated; 

Figure 7 is a perspective partial view of the can of Figures 1 and 2 wherein two 
clips for releaseably engaging two PCB slugs are illustrated; 

Figure 8 is a perspective partial view of tbz can of Figure 6 -wherein two 
^^^ego^^'^P^^^^^^^S^^fct^:gs ^lzi^srt^^ 



Figure 9 is a perfective partial view of a further can wherem a fiirfher alternative 
clip fijr releaseably engaging a PCB slug is illustrated; 

Figure 10 is a perspective partial view of a yet fiirtfaer can wherein a plaality of 
further clips for releaseably ©ogaging a pluraUty of PCB slugs is illustrated; ? 

Figure 11 is a perspective view of an alteoaative slug fox rdeaseable eng^gi>^^ 
with the clqis of Figure 9 and 10; and 

. Figure 12 is a perspective view of the shield can of Figure i modified .'so as to 
receive a component on the underside thereof '■ • 

A radio frequency infaaferencc (KFI) shielding can 2 and printed circuit board 
(PCB) 4 arranged in accordance with the present invention is shown in Figure 1 of the 
accompanying drawings. The multi-compartment can 2 is releaseably secured to the PCB 
4. The shielding can 2 comprises three compartments 6, 8, 10 for isolating different areas 
of the PCB 4 from radio frequency interference. The third compartment 10 has a raised 
section 12 which assists in accommodating a device 14 surfece motmted to the POB 4 
.. (see Figure 2). The shielding can 2 has the same basic construction as a conventional 
shielding can, however the periph«al edge of each comp^ent 6, 8, io which contacts 
^. ^ Pr<^vided with a flange 16. The fliange 15 extends outwardly fioin each 
..cQmpaitoaent 6, 8, 1 0 and Kes in a plane patallei with: fheporfion of PCB 4 \^th wkch it 
is tp. ^gage. The .flange ' X& extends betweoi^ fh& tibree- compartments.' 6,' 8,.' 1.0: and 
.<»nneet^.these compartments.6,.8, 10 togeflhiesr- 
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V. .. As will be most clearly seen from Figures 5 and 7 of flie accompanying 
cirawings, eacb cau compartment 6, 8, 10 is sinxoimded by a plurality of clip members 18 
mounted to the flange 16. Each clip member 18 is cut from the material of the flange 16 
and bent upwardly about a hinge line delimiting the clip member 18 from Qxc remainder 
of the shielding can 2, More specificaBy, in relation to each clip member 18, three of the 
four straight sides of a square aperture 20 in the flange 16 are cut into said flange 16 so as 
to provide a tab of material which may be subsequently bent about the fourth side of the 
square aperture 20 and thereby forai the aforesaid clip mOTiber 18. The length of the clip 
member 18 may be trimmed as appropriate. Indeed, the profile of each clip member 18 
may be trimmed so that the clip member has a shape and/or size different to that of the 



The clip members 18 may be stamped from the flange 16, trimmed as necessary 
and bent about the hinge line in a single manufacturing process; It will be understood that 
the multi-compartment can 2 may be stamped from a single sheet of material in a single 
step using conventional production techniques. 

With reference to Figures.5 and 7, it will be seen that nei^ouring clip members 
18 are located on opposite sides of the aperture 20. The view of Figure 5 illustrates two 
adjacent clip members 18 provided on the portion of flange 16 extending about ike 
perimeter of the muM-compartmOTt can 2 as a whole. The view of Figure 7 shows two 
neighbouring clip members 18 extending from a portion of JSaxjge 16 located between two 
can compartments 6, 8. In an alternative embodimOTt as shown in the partial views of 
Figures 6 and 8, it will be seen that two clip members 18* extend upwardly from opposite 
sides of each square aperture 20' in the flange 1 6\ This alternative embodiment therefore 
comprises twice as many clip, members as the JBrst embodiment and this has the efiect of 
providing a stron^r connectioa between the shielding can and the associated PCB. ' 
Further aixangements of the clip members 18 may be provided.. For example,, the oUp 
.members may have a triangular shape- and extend upwardly from all four sides of an 
associated square flange aporture. The clip members may also be bent dovmwardly in. an 
. . . opppsite direction to that shown in the accompanying drawings so as to project below the 
flanige (ie so as to project from the side of the fliange opposite to that j&om wjich the can 
■[ compartments extraBrjr 
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. : 'jn order for the multi-compartmenf can 2 to "be secured^^to^ pCB 4 in' a 
releaseable fesMon bj^ - mearis of the clip irifetnbers: 18 (or indeed by" means of the/ 
alternative clip members alluded to above), the PCB 4 is provided wife a pluraUty of 
projections or slugs 22. The slugs 22 are positioned along trades 24 which co-locate with 
the flange 16 when the PCB 4 and shield can 2 ax& assembled. For the sake of simpHcity^ 
only a small number of shigs 22 arc shown in Figures f and 2 located along the tracks 24. ' 
However, in the preferred embodiment; the slugs 22 wiU be located along the fiiU lengfli 
of flie tracks 24 so that fee clip members 18 located along fee entire perimeter of each 
shield can compartmojt 6, 8, 10 can latch onto fee PCB 4. 

The slugs 22 may be secured to fee PCB 4 wife any suitable surfece mounting 
-t@ehBique^-^ otLexample.-fee-slugs^22^yJ>e_s^ p^^^ 



should be designed in such a way feat fee associated clip member is able to be resiliently 

• latched about a surfece of fee slug. By way of example, it wOl be seen from Figures 3 
and 4 of fee accompanying drawings that each slug 22 (designed for ^ngagemeii 4ife fee 
cUp members 18, 18' shown in Figures 5, 6, 7 and 8) is provided wife ijpper ^lopitig 
surfeces 26, 28 and lower sloping surfaces 30, 32. Each upper sloping surfece 26, 28 is 
planar and slopes, at an angle of 15° to fee vertical, from an Tipper horizontal planar 
surface 34 to a horizontally extending ridge 36. Furfeamote. each W sloping smfece 
30, 32 is planar and slopes outwardly, at an angle of 15" to the vertical, fipm ^ Iow«- 
horizontal planar surfece 38 to tiiehorizontaayeartendi)^ Tte upper and lower 
horizontal planar surfeces 34, 38 are of fee same size and rectangular sh^ and fee iq>per 
surfece 34 is located directty above tiie lower planar surfece 38. 

The vppti sloping surfeces 26, 28 e5ctend downwards from fee long edges of the 
rectangular upper surfece 34 and fee lower sloping surfeces 30, 32 extend upwardly from 
fee long edges of fee lower rectangular surfece 38, Further upper sloping suifeces 40, 42 
also slope outwardly from fee short edges of fee upper rectangular surface 34 to fee ridge 

• 36. SimUarly, further lower sloping surfeces 44, 46 slope outwardly from fee short edges 
. offeelowerrectang^surfece38tofeeridge36. Tliesmaflerupperah^^ 

surSces 40, 42; 44. 46 may form fee same a^fe wife fee vertical as fee large upper and ' 
• .:fower. sloping surfec However, said' smaH sloping sur^ 

^diffe^rent slope angle to of fee large sloping surfeces.. It wiU also be appreciated that 
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©oyisaged however that the large sloping surfeces wiU have the same degree of slope 
9nd liave an aiigle to &e vertical of between iO** and 15'. 

The ridge 36 provides a flat vertical suifece extending aromd the slug 22 midway 
between the upper and lower hotizonCal planar suites .34, .38. Tphe flat surEice of the 
ridge 36 extends laterally (horizontally) beyond the large sloping surfaces 26, 28, 30, 32 
and is connected to said large surfeces by means of a snaall raditis (ie a part cylindrical 
surface) 48. The ridge 36 and radius 48 connecting to the lower sloping sur&ces 30, 32 
combine in use to provide a latch against which the clip mwnbacs eaagage to retain the 
shielding can. 2 in position. 

During assembly, the shielding can 2 is offered up to the PCB.4 as shown in 
=jSfetB»=a=:s ft-#wl^ffa<^flani>fi-1-^ 24. Th &-sto^-33-.ha»e-beeri— 




previously positioDed on the tracks 24 so as to then align with the apertures 20 in the 
flange 16. As the sMeld can 2 is pressed against the PCB 4, flfcie slugs 22 pass through the 
apertures 20 and the clip 18 member associated with each ^ertare 20 abuts one of the 
xxppex sloping surfeces 26, 28 and, as fee can 2 is fiirflier pressed towards the PCB 4, the 
clq) member 18 is cammed outwardly by said lipper sloping surfice. hx camming the clip 
member 18. the associated slug 20 realicntfy bends the cHp member. The materials from 
which shield cans are ttaditionalfy manufectur«i ensures that the clip member 18 is 
inherently resilient and has a tendency to spring back to its original posiiion- 

As the shield can 2 is continued to be pressed towards the PCB 4, the clip member 
18 passes over the ridge 36. At this point, the clip 18 is deformed to its greatest extent 
during the assembly process and it is important that this level of deformation does not 
exceed the elastic Ihnit of the clip member 18. hi other words, having been deformed by 
an upper sloping surfece of the slug 22, the clip member 18 must still be enable of 
moving back towards its original undeformed position as a ccmscqueajce of its inhecent 
resilience. Consequently, as the shield can 2 iis yet fiirther pressed towards its final 
position in abutment with the PCB 4, th6 clip mdmber 18' locates below the ridge- 36 
against ojie of the lower sloping surfeces 30, 32 and/or one of the radix 48 adjoining said 
lower sloping surfeces. HoweVer,.'ftie geometry anil size of the slug 22 relative to the clip 
niember I'8 is such that abutment of the fliarige ,16 with" the PCB 4 prevents the. c%. 
member 1 8 from locating back in its o riginal, undeformed position. Thus, due to ib 
inherait resilience, the clip mdmber ggaaito^^^^ biased ]Kyward5" its ongmaT " 
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;, position and. fliereby applies a force t6 thfe abuttmg lower sloping siii^ce wJhich biases • 
. ^e shield can 2 towards the PCB 4. This has the effect of preventing the' PCB 4 and 
shield can 2 vibrating loosely against one anolher. The lower radius 48 adjoining the 
lower sloping surface abutting ihe cHp member 18 also provides resisianc 
being removed from the PCB 4. With aU the clip members 18 securely located between 
the PCB 4 and the ridge 36 of each slug 22, the shield can 2 is securely and teleaseably 
mounted to the PCB 4. 

Jh order to release the shield can 2 from the PCB 4, the shield can 2 is puHed 
T5)watdly fiom the PCB 4 so that the clip members 18 are cammed outwardly by the 

^ower sloping smfeces 30, 32. Once the clip member 18 pass over the respecti ve ridges 

^;-fe«-e%-»efflfe«B^«.^«4H^Fess-agai^ 

their inhetieait resiUence and spring bias, wiU tend to spring the can 2 from the PCB 4. 

It wfll be apparent to fee skilled reader that if the thickness of the shieM can is 
increased then the depth of the slugs may also need to be inoceased so as to allowjthe cHp 
members to locate between the PCB 4 and the slug ridge 36. 'J 

Further embodiments of the present invention are shown in Figures 9, 10 arid i 1 of 
the accompanying drawings. In Figure 9. a partial view of a shield flange is iUiistrated 
with an alternative type of clip arrangement The flange 100 is provided whfa an aperture 
102 with opposing part circular edges 104, 106 from v^ch part cyBndrical walls 108. 
110 are upstanding. Ihe two walls 108, 110 each comprise four clip member 112 which 
extend upwardly from an upper wall edjge 114. The clip membera 1 12 are equi-spaced 
along each upper wall edge 1 14. The clip membexs 1 12 may be fonned by shearing and 
thereby drawing material from the upstanding waDs 108, 110. The cKp members 112 

may also be bent inwardfy ovw the aperture 102 so as to more readily engage a slug 
located in the aperture. 102. 

A shield can- provided with the clip anangement shown in Figure 9 may be used . , 
with a slug design similar to that shown in Figures 3 and 4 (aitho^^ . 
lower sloping surfeces and the ridge of that particular sing design should be curved so as - 
to ensure engagement with ihe cUp members 112^^^ 

circular line). A slug 120 ideally suited for use With fee cUp arrangembnt ctf kgure 9 is 
shown in Figure li. ' 120 compris^'bpp^siog part cjiint^ 122. 
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..arrangement of the sliog 120 and aperture 102 is such that the iq}pQr horizontal planar 
. siirfece 126 of the slug 120 may be pushed through the afiertore 102 so that the side walls 
122, 124 of the slug 120 abut the clip members 112. Four equi-spaced recesses 128 
located in each side wall 122^ 124 are positioned so as to receive the clip members 112 
once the flange 100 has been pressed over the slug 120 and into abutment with a PCB to 
which the slug 120 is attached. The clip mCTabers 112 latch, into the recesses 128 and 
hereby secure the jSiange 100 aidjacenct the The clip members 112 and/or the 

recesses 128 may be provided with a cairmaing surface which allows the clip memhezs 
112 to lift from the recesses 128 when the flange 100 is pulled from the PCB, In this 
way, a shield can may be repeatedly seemed to and removed from a PCB . 

wherein fi>ur of the clip arrangements of Figure 9 are shovm in a series vndi the apertures 
102 thereof connected witibi further apertures in the jQange so as to form one geaegrally 
elongate flange aperture. Also, in the arrangemejxt of Figure 10, the side walls 110, 114 
are connected by means of verdcal planar walls 130 so as to provide a continuous wall 
along each side of the elongate flange aperture. Although not illustrated in Figure 10, 
each part cylindrical side wall 108, 110 is provided with four equi-spaced clip members 
as in the arrangement pf Figure 9, • 

Suitable dimegosions and materials for use in connection with the aforementioned 
PCB and shield can will be appareitt to a xeadar sidlled in the art The sliigs msy be 
iajection moulded, diecast or stamped, although other manu&cturbog processes may also 
be appropriate. The slugs znay be of zinc or a polymer or be tin plated and may be 

. positioned on a PCB using standard sur&ce mount pick and place techniques. The slugs 
inay abo be rhanufactured in accordance with standard SMT sizes. For example, the slug 
may have a length of 40 thousandths , of an inch (1.574mm) and a maximum width of 20 
thousandth of an inch (0*787 mm). Altematrvely, in order to reduce the number of slugs 
used, the length of each slug may be increased (for example, to approximately 12mm), 
The slugs may also have curved surfeces rather than the flat faceted surfeces shown in the 
accompanying embodiments. The slugs may, for example, be essentially spierical with a 
flattened portion which may be used for engagemei^ -^^^ tiae PCB- If can-; also be 

•'^TtesgableHfeF-tfae--^^ about, one or . more phnes so that they, may be 
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. allowis Ibe slugs to be more readily located on the PCB by an Womateii process usihg 
■■• standard pick-and-place techniques. It wUl be understood fliat the slugs ^shovm in the 
accompanying drawings are symmetrical about a central plane and may be located on the 
PCB upside down wiiJiout having their effectiveness degraded. • A cross se<?tion of a sliig 
tak«i peipendicularly to fee longitudinal axis may have a quadrilateral, peartagonal, 
hexagonal, septagonal or octagonal shape. As such, a large number of slugs may be 
stated in a h<^er and delivesred to pick-and-placc equ%)ment without the risk of the shigs 
becoming entangled with one anolher. The clip members and apertures in the can flange 
should be sized ^propriately with regard behig had to flie size of the slugs. The 
shielding can may be manufectured from beryllium copper and the underside of the can 



The connection of the shield can to the PCB by means of the present invention 
may be sufficiently strong for the shield can to be used as a structural campaapat, for 
example, an equipment housing. 

The inv^tion is not liinited to the particular embodiments described . above. 
Alternative arrangements and suitable materials win be apparent to a r«ader sfciUad in the 
art For example, as shown in Figure 12. Ae device 14 may be mounted to the underside 
of the shielding can 2 rather than to the PCB 4 itself Ateetnativcly, devices may be 
mounted to both the underside of tibe shielding can 2 and flie PCB 4. In this way, the 
iramber of electrical devices whic* may be supported by the PCB 4 (either directly or 
indirectly via the shieldmg can 2) may be significantly increased. It wiU be apparent to 
.&.e skilled person that the depth of the shielding can 2 may need to be increased so as to 
aUow for a double thickness of electrical devices located between the PCB 4 and the 
upp«: suifece of the can 2 . 

. In any of the previously described embodiments, the underside of the shielding 
can may be coated' with an insulating materiaL la this way, the shielding can may be 
electrically insulated from all components with which it physically dotitaets (for example 
• the PCB 4 and the slugs 22); However, when one or more devices are mounted to the 
underside of the can 2 it will be apparient that ihsiii^^ bfe required adjacent the 
rmderside surfece of the can..2.in.at least ■gie-lbcaa a^ the device is posiitioned,. : 
. Electrical conductive tracks shnilar to tiiosp conventionally found on a, PCB may also be 
Md on the underside of the can..? so asi|f^;pcbV?de eleeCdcal commimacatibn to 
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mounted thereon: Again, it will be apparent to a skiUed reader that. these tracks 
may be laid on an insulating base material coated on Hxe underside of the can 2. , If 
necessary, a forther insulating layer of material may be laid over .the conducting tracks so 
that the tracks are effectively encapsulated in insulating material. This may be of 
particular use ^ere a track extends between the flange 16 of Ae can 2 and the PCB 4. 
At such a location, a track may be electrically connected to a slug 22 so that the slug 22 
itself becomes part of the electrical pafliway associated wfh the track. Afteroalively, the 
track may extend around flie slugs 22 or a shag 22 may be omitted so as to provide 
sufficient room for passage of the track. A cUp member IS and aperture 20 assodated 
vnth th" »rr.ittftri shi g 22 may also be omitted so as to more readily facilitate passage of 
-tibiertr^e]^Ife^gipassed^(4>^atJteast-egts Bnd ed to) tfa g fl mge 16, tfae track ma^ CQniimM _ 
along a surface of ifae PCB 4 or may extend as a convenlianal conductive wire away from 
ihc PCB 4 and associated can 2. By way of example, the modified embodiment shown m 
Figure 12 comprises a device 14 mounted to the mderside of the raised section 12 of liie 
shielding can 2 and has twb electrically conductive tracks 15, 17 mounted on the 
underside of *ie can 2 and extending fiom the device 14 to a section of flange 16. 
Insulating material is sandwiched between die-can 2 and the device 14 and associated 
Hacks 15, 17. The tracks 15. 17 are electricity -coDnected to two wires 19, 21 extending 
jSrom the PCB atthe flange 16. 
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